Cerebral mast cells contribute to postoperative cognitive dysfunction by promoting blood brain barrier disruption.
Trauma induced neuroinflammation plays a key role in the development of postoperative cognitive dysfunction (POCD). The blood-brain barrier (BBB), a highly specialized endothelial layer, is exquisitely sensitive to inflammatory insults, which can result in numerous neurocognitive syndromes. While brain mast cells are the "first responder" in the injury, the functional interactions between mast cells and the BBB remain poorly understood. Our results demonstrate that tibial fracture surgery can induce cognitive impairment relating to an inflammatory response and destabilization of the BBB. Disodium cromoglycate (cromolyn)--which acts as a mast cell stabilizer--inhibited this effect. Specifically, cromolyn resulted in ameliorated cognitive ability, decrease of inflammatory cytokines and increase of BBB stability. Taken together, these results suggest that activated mast cells contributed to central nervous system inflammation and cognitive dysfunction by promoting BBB disruption, and interactions between mast cells and the BBB could constitute a new and unique therapeutic target for POCD.